A standard operative procedure and anaesthetic technique were employed to compare the effects of 0.6 mg atropine and 0.4 mg hyoscine, given as part or all of premedication, on the course of thiopentone anaesthesia. The incidence and severity of muscle movement following induction was increased by the use of hyoscine, but not to the same extent as previously found with methohexitone. This effect was not seen when the antdsialogogues were combined with pethidine 100 mg or papaveretum 20 mg. Both these opiates increased the incidence of vomiting and nausea; hyoscine appeared to be a better anti-emetic than atropine. Hyoscine delayed recovery from anaesthesia, but there was no evidence to show that it "potentiated" thiopentone.
Despite the introduction of new anticholinergic drugs, atropine and hyoscine (Scopolamine) are still the most widely used antisialogogues, and one or other forms part of most premedicant mixtures. Their pharmacology has recently been reviewed by Eger (1962) . Clinically used doses of both drugs cause an increase in sensitivity to somatic pain (Dundee, Nicholl and Moore, 1961) . However, while the antanalgesic action of 0.4 mg of hyoscine persists for at least 1 hour after intramuscular or subcutaneous injection, this effect of a comparable (0.6 mg) dose of atropine has worn off after about 40 minutes . Thus hyoscine can be considered an antanalgesic premedication, whereas there is neither analgesia or antanalgesia with atropine.
In addition to being a better sedative, the commonly used 0.4 mg dose of hyoscine is more potent in suppressing salivary and mucus secretions during anaesthesia than 0.6 mg of atropine (Wyant and Dobkin, 1957) . Hyoscine also causes a lesser degree of tachycardia than does atropine, and Lambrechts and Parkhouse (1961) found that it increased the duration of postoperative amnesia. Against these advantages it is known that hyoscine has less effect on vagal activity than atropine, and its use can be followed by postoperative excitement in elderly patients.
When investigating the actions of methohexitone in man Dundee and Moore (1961a) found that hyoscine premedication resulted in a significantly greater incidence of excitatory phenomena than atropine. This was attributed to the antanalgesic effect of the hyoscine and its importance has since been verified in a much larger series of cases (Dundee et al., 1961) . The concept that premedication can affect the induction characteristics of a barbiturate was first conclusively demonstrated by Dundee and Riding in 1960 . With thiopentone and Inactin, it was found that induction was appreciably smoother when atropine-opiate (morphine or pethidine) was employed as compared with the case when atropine alone was used. This has since been shown to apply to other barbiturates (Dundee, 1962; Dundee, Barren and King, 1960) , and nonbarbiturates (Riding et al., 1963) .
The present study was designed primarily to see if hyoscine pTemedication would affect thiopentone anaesthesia in a manner similar to methohexitone. During the investigation it became obvious that the anti-emetic effects of 39 atropine and hyoscine could also be compared at the same time. This was of great clinical importance in view of Riding's (1960) demonstration of the value of atropine in reducing emetic sequelae which followed morphia premedication, and the work of Isaacs (1956) who found, in human volunteers, diat apomorphine-induced vomiting was prevented more effectively by hyoscine than atropine. Hyoscine is known to be useful in reducing the incidence of travel sickness (Chinn et al., 1952) , while Greene et al. (1961) claim that it has a "superior specific prophylactic effect on postanaesthetic emesis".
METHOD OF STUDY
Healthy female patients scheduled for uterine curettage, with or without dilatation of the cervix, formed the subjects for this study. The choice of patients and nature of operations follows the recommendations of Dundee, Nicholl and Moore (1962) .
Premedication, which was given about 1 hour before induction, consisted of an intramuscular injection of one of the following: Anaesthesia was induced with diiopentone 4 mg/kg, and maintained with 75 per cent nitrous oxide in oxygen, further supplementary doses of barbiturate being given as required. Observations during and after anaesthesia were made as described by Dundee, Moore and Nicholl (1962) for methohexitone.
Patients were visited by one of the authors about 1 hour after anaesthesia and again 6 hours after operation, and the occurrence of nausea or vomiting at these times was noted. Recording and analysis of emetic sequelae were according to the scheme described by Dundee, Nicholl and Moore (1962) . Table I shows that each group was broadly comparable as regards the average ages and weights of the patients. There was no significant differences between the duration of anaesthesia with the different forms of premedication.
PATIENTS

Course of anaesthesia.
The relevant data is given in table H. There was a significant increase (P<0.001) in the incidence of excitatory phenomena following hyoscine alone as compared with other forms of premedication, but no differences between any of the other series. There were no marked differences in the frequency of respiratory upset or marked respiratory depression between atropine and hyoscine irrespective of sedation.
Substitution of hyoscine for atropine did not increase the frequency or duration of arterial hypotension to a significant degree; however, the addition of papaveretum had a marked effect. The incidence of falls in systolic pressure exceeding 20 mm Hg was significantly greater (x*=4.20; P<0.05) after papaveretum with atropine than after atropine alone, and after papaveretum with hyoscine than following hyoscine alone (x 2 = 5.64; P<0.02). Hypotension was more prolonged after papaveretum with hyoscine than after any other premedication studied.
In order to facilitate comparison between the hypotensive effects of the different series, a factor was calculated from the severity and duration of blood pressure fall, as previously described (Dundee, 1963 These figures confirm the relatively greater depressant effect of both papaveretum and hyoscine, particularly when given together.
Judged by the incidence of grades of anaesthesia, the overall course was worse after hyoscine than after atropine premedication (P<0.05 by both x a and ridit analysis). There was no difference between the two pethidine series, and the papaveretum with atropine and papaveretum with hyoscine series did not differ significantly, despite the lower incidence of grade 1 anaesthesia after the latter premedication.
Dosage.
The average initial and total doses of thiopentone in each series are shown in table HI. There are no gross differences between any of the groups and, while the ratio of total to induction dose is invariably higher after hyoscine than atropine, the differences never become statistically significant. There is no definite evidence to suggest that hyoscine reduces the requirements of thiopentone for the standard operation, although some reduction occurred when hyoscine was combined with papaveretum.
In view of the similarity in total dosage for the several series, there is no doubt that the use of hyoscine delays recovery from anaesthesia (table  II) . There is a consistently significant reduction (P<0.001) in the number of patients classed as "awake", 2 minutes after the end of the operation with this drug as compared with atropine, whether an opiate was or was not employed.
Emetic sequelae.
There was a reduction in the incidence of vomiting during the first hour after anaesthesia, with hyoscine as compared with atropine (table  TV) . This was, however, only significant (P<0.05) when an opiate was used The incidence of nausea was not markedly affected by hyoscine, but total emetic symptoms were consistently reduced to a significant degree during the first hour after anaesthesia.
The differences between the atropine and hyoscine series were varied between the first and sixth hour after operation and followed no definite pattern. There was, however, a significantly lower incidence of total emetic symptoms following papaveretum with hyoscine than after papaveretum with atropine (x 2 = 8.68; P<0.01) during this period. It was only with these two forms of premedication that a significant difference in the frequency of vomiting was found over the total first 6 hours after operation (,\ 2 =4.85; P<0.05). Table IV shows also the average postoperative emetic score associated with each of the six forms of premedication. While no statistical significance can be attached to differences in the mean scores, they suggest that hyoscine is a better antiemetic than atropine. The frequency of distribution of the score has been analyzed using the ridit analysis method (Belville, Bross and Howland, 1959; Dundee, Nicholl and Moore, 1962) , the result being shown in figure 1. There is no significant difference between the overall effect of hyoscine and atropine, but both pethidine and papaveretum increased the frequency and severity of symptoms. Papaveretum was worse in this respect than pethidine. As already mentioned, it was only with papaveretum that hyoscine exerted a significant prolonged anti-emetic effect, compared with atropine.
DISCUSSION
Although this investigation has shown that hyoscine increases the incidence of excitatory phenomena following induction with thiopentone, the effect is not as marked as that following the combination of hyoscine with methohexitone (Dundee and Moore, 1961a Nevertheless it is probably inadvisable to recommend hyoscine as sole premedicant when a barbiturate is to be employed without supplementary anaesthesia.
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•4 5 This study demonstrates that thiopentone is less affected by antanalgesic premedication than methohexitone, presumably due to the methyl side chain in the latter drug. This is shown by the inability of hyoscine to increase the incidence of excitatory phenomena when combined with potent analgesics such as pethidine or papaveretum.
AVERAGE
Another finding which may be attributed to the more prolonged antanalgesic action of hyoscine, as compared with morphine, is the larger total dose of barbiturate required during anaesthesia. This has been shown to apply to methohexitone when hyoscine (Dundee and Moore, 1961a) or antanalgesic phenothiazines (Dundee and Moore, 1961b) are given as premedication. Orkin, Bergman and Nathanson (1956) found that hyoscine reduced the dose of thiopentone required to produce sleep, but this must be distinguished from the dose necessary to maintain surgical anaesthesia in the presence of strong stimulation. It seems reasonable to expect that any drug which increases sensitivity to somatic pain will necessitate a larger dose of cerebral depressant to achieve the same degree of anaesthesia.
It was unexpected to find that papaveretum was followed by a higher incidence of hypotension during operation than non-opiate premedication or pethidine. This aspect of the action of this very popular premedication warrants further study. This paper once again emphasizes the importance of opiate premedication as a factor in postoperative vomiting and nausea. It also shows that hyoscine is a more potent anti-emetic than atropine. However, hyoscine seems to be very short acting, causing a more consistent reduction in incidence during the first hour after anaesthesia than during the next 5 hours. This was particularly noted when pethidine was used in premedication. It is unlikely that this is due to the shorter action of the pethidine, as compared with papaveretum, because the incidence of total emetic symptoms with both opiates combined with hyoscine is about the same. However, the delay in recovery of consciousness in all series receiving hyoscine, as compared with the comparable group who were given atropine, may play a part in the lower incidence of vomiting with the former drug.
The enthusiasm of the report of the anti-emetic action of hyoscine by Green and his colleagues (1961) may be due to the fact that these observers recorded symptoms only in the first hour after operation. Their series was very well controlled, being limited to one operation and one anaesthetic (cyclopropane and oxygen), but unfortunately they did not study the combination of hyoscine and an opiate. In a much smaller but equally well controlled series of patients, anaesthetized with methohexitone and nitrous oxide with oxygen, Dundee and Moore (1961a) found a significant reduction in emetic symptoms during the first hour after operation with pethidine with hyoscine premedication, as compared with pethidine with atropine, but this reduction was more than counteracted by the higher incidence during the 1-6 hour period. On the other hand, Riding (1960) who likewise limited his observations to patients having one operation with the same anaesthetic technique (thiopentone alone), found a marked reduction in symptoms during the first 24 hours after operation with morphine 10 mg and hyoscine 0.4 mg (14.5 per cent) as compared with morphine alone (66.7 per cent) or morphine with atropine 0.6 mg (35.2 per cent) or 1.2 mg (26.2 per cent). It is obvious from these contradictory views that the anti-emetic action of hyoscine deserves further detailed study, since other investigations of its action (Collins, 1910; Blatchford, 1961) 
